Haemoproteus osea sp. nov. is described from the blood of Nectarinia osea, sunbird species, endemic to Israel and the Red Sea zone of Arabia. Infection was found only in one out of 44 birds, in Eilat, at the north end of Gulf of Aqaba; level of parasitaemia was 0.07%. Young gametocytes adhere alongside the nucleus. The gametocytes extend alongside the erythrocyte nucleus, filling the entire space to the erythrocyte envelope and only slightly impose over the tip of the erythrocyte nucleus. Mean nuclear displacement ratio is 0.75. H. osea differs from H. sequeirae Tendeiro, 1947 in having the microgametocyte cytoplasm blue staining, similarly to the macrogametocyte, rather than reddish white, and also in causing less evident displacement of the erythrocyte nucleus.
Introduction
An on-going program of ringing migrating birds in Israel facilitated a long term study on blood parasites. The program allowed also investigating resident birds. Studies carried out from birding centers in Kfar Rupin in the central Jordan valley (in 2002 Jordan valley (in -2003 , Eilat at the northern end of the Gulf of Aqaba (from 2004 Aqaba (from to 2007 and at Sde Boker in central Negev Desert (in 2007 Desert (in -2008 .
In this communication we describe new species of Haemoproteus infecting Nectarinia osea captured in Eilat. Nectarinia osea osea (Bonaparte, 1856) is endemic to Israel and the Red Sea zone of Arabia (Meinertzhagen 1954) . The sunbirds (Nectariniidae) are wide spread, pantropic bird family of many species. Tendeiro (1947) described Haemoproteus sequeirae from Cinnyris splendida Show ((= Nectarinia coccinigaster (Lathan), see Bennett et al. 1985) ) from Portuguese Guinea. Bennett et al. in 1985 after examining haemoproteids from diverse nectariniid species from Africa, South East Asia and New Guinea concluded that all haemoproteids found in these birds are conspecific with H. sequeirae. Type material for H. sequeirae was not designated in the original description; Bennett et al. (1985) reassigned a neotype from Nectarinia olivacea from Amani, Tanzania. Valkiunas (1997 Valkiunas ( /2005 after examining the neohapantotype slide wrote that it contains gametocytes different from the original description by Tendeiro (1947) . Gametocytes which conform with H. sequeirae were found in the paraneohapantotype slides, however, they were from different host and locality (Anthrepetes malacensis from Malaysia), thus being invalid as neotype material.
Materials and methods
In Kfar Rupin, and in Sde Boker birds were captured for ringing by mistnets, at Eilat the International Birding and Research Center operates Helgoland traps. After ringing, taking morphometric data and weight, blood from the trapped bird was withdrawn into a heparinized hematocrit capillary, by piercing by a sterile fine needle the brachial vein.
The blood was smeared onto a clean glass slide (two per each bird). The bird was then released. Air dried smears were flooded by absolute methanol and before drying were stained for 1 h to 1 h and 15 min. with 12% Giemsa (Merck product), in pH 7.4 buffer phosphate. The entire stained smear was New species of Haemoproteus from blood of Nectarinia osea 105 screened at ×1000 magnification, to include at least 30.000 erythrocytes.
All measurements were made in µm. NDR -nuclear displacement ratio was calculated following Bennett and Campbell (1972) equitation: NDR = 2X/X+Y. X = distance between erythrocyte wall and its nucleus, Y = distance between erythrocyte wall and its nucleus on the infected side.
Results
Haemoproteus osea sp. nov. (Figs 1-16 Intensity of infection in the positive bird was 0.07%; infection included macro-and microgametocytes, few juvenile gametocytes and trophozoites.
Description: Young gametocytes 6.7 × 2-10.8 × 2.7 (n = 3) develop adhered alongside the erythrocyte nucleus, leaving free its envelope (Figs 1-3) . The parasitized erythrocyte is 12.0-14.0 × 5.7-6.4 in size; the 5.7-6.3 × 1.7-2.0 nucleus is slightly displaced by the growing gametocyte (NDR 0.86-0.76). The macrogametocyte extends alongside the erythrocyte nucleus, filling the entire space to the erythrocyte envelope and only slightly extends over the tip of the erythrocyte nucleus (Figs 4-8, 15 ). The erythrocyte nucleus is only slightly displaced (NDR 0.59-0.95; 7.5 ± 1.40, n = 10). The tips of the gametocyte are usually blunt, but sometimes digitiform. The cytoplasm stains deep blue or blue-violet and contains variable number of vacuoles. The nucleus is excentric situated in subterminal position. The pigment granules range from 6 to 9 (7.5 ± 1.40, n = 7), are conspicuously large and round, the largest are hollow.
The microgametocyte, similarly to the macrogametocyte extends alongside the nucleus, filling the entire space to the erythrocyte envelope (Figs 9-14, 16) Table I .
Discussion
In the brief descriptions of H. sequeirae by Tendeiro (1947) measurements were not given, in the presented color illustrations, the macrogametocyte cytoplasm stains deep blue and the microgametocyte cytoplasm is pale reddish. The pigment granules are few, but of large size. Bennett et al. (1985) found the illustrated gametocytes indistinguishable from the haemoproteids they found in the nectariniid hosts. The presently described Haemoproteus differs from H. sequeirae in having the microgametocyte cytoplasm blue staining, similarly to the macrogametocyte, also the displacement of the erythrocyte nucleus is less evident (NDR 7.5 and above vs. 6 and below). Otherwise in all other details, it is fairly similar to H. sequeirae: adherence of the juvenile gametocyte to the nucleus and the gametocyte measurements. The free and infected erythrocytes of N. osea are approximately of the same size as of the neotype host designated by Bennett et al. (1985) for H. sequeirae. Infected erythrocytes are slightly hypertrophic. Being aware of Bennett et al. (1985) view consider- (Accepted February 8, 2010) ing all haemoproteids they found in Nectariniidae conspecific with H. sequeirae, we still consider the differences in the staining quality of the microgametocyte cytoplasm and in the erythrocyte displacement ratio warrant designating the Haemoproteus described from N. osea as a new species.
In conclusion, the fact that the species is alloptric from other sunbird species, our finding is a new host and geographic record.
